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iﬁTHORS: ivanov, P. G., Balandin, A. A., Member, Academy of Sciencea,hbsa
patancs™ &0
TITLE: On the Thermal Ionization of Hydrogen and Hydrocarbons in the

Presence of Metal Catalysts (0 termicheskoy ijonizatsii vodorods
1 uglevodorodov v prisutetvii metallicheskikh kotalizatorov)
S8SR,
PERIODICAL: Doklady Akadenmii Nauk,V1958, Vol« 119, Kr 4,
pps 727 - T30 (USSR)

ABSTRACT: The aim of the present work is the direct detection of the
occurrence of oharged particles in the gaseous phase in the
presence of neial surfaces with catalytic properties. The con-
struction of the measuring apparatus is discussed on the Hasis
of a schenatical drawing. The dovice was gvacuated to 1o”% ma
mercury column before the experinents began. The results obtained
by ionization tests were represented in form of time-tempera-
ture disgrans (the absoigsa stands for the time ¢ and the
ordinate for tempomture). The more intense ionization becomes,
the more will the course of the curve extend towards the and
downwards. A further diagram {1lustrates the results for hydrogen

Card 1/4 in the presence of electrodes made from palladium, aluninum and
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On the Thermal Ionization of Hydrogen and Hydrocarbons 20-119-4—27/60
in the Presence of Metal Catalysis
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copper. Accordingly, the number of ions begins to increase
noticeably below 100%, It must bebaxme in nind that .with

an increase of temperature the tonization of hydrogen de-
pends on the material of the electrodes; it is in all cases
reproducidble and reversible. Ionizability can, e.g. be charac-
terized according to that temperature at which the inverse
discharge velocity amounts to 60 seconds. The lower this amount
t60' the greater ionizability will be. In palladium electrodes

this tesperature is very low for hydrogen, amounting to only
t6o' 90°. For palladium and aluminum electrodes it holds that

t6o' 100% and in the presence of copper electrodes it holds that

téo' 155°.In a similar manner also the ionization of the vapors
of hydroocarbons of differeont structure was studied: H-heptane,
2,2,2-trimethy) - pentane, cyclohexane; benzenej decaline, tetra-
1ine and also cyclic ketonej these experiments were carried out
with different electrodes. In all these cases ionization occurred.
Experiments carried out with hydrocarbons were reproducidble

¢ard 2/4 with the exception of cases with hysteresis. Also in this case
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On the Thermal Ioniszation of Hydrogen and Hydrocarbons 20-119-4-27/60
in the Presence of Motal Catalysts

the ionization obvserved depends in a high degree on the elec~
trode material and therefore ocours on the surface of the metal.
Besides, such an ionization depends on the nature of the gas, and
therefore it ocours on the layer of molecules adsorbed on the
gas. On the eleotrodea the eleatrons rapidly enter into the me-
tal, and therefore there is no equilibrium in ionization under
the conditions descridbed. In tetraline and decaline there may

be a hysteresis because of the presence of a sterio factor, The
sequence found here is parallel to that of the catalytio aotivi-
ty of the metals in hydrogenization and dehydrogenization. The
phenomenon found here develyphs within the same intervals of tem-
perature as also the oatalytic reactions mentioned. The new
effect proved to.exist here is important for catalysis. It is

not taken into account by hitherto developed electron theories
of catalysia, but this must, without doubdbt, be done in the vase
of a further development of the theory. The investigation is
continued. There are 4 figures, 1 table and 2 references, 0DON@ of
which. are Soviet.
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ASSOCIATION: Moskovskiy gesudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

SUBMITTED: December 26, 1957
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AUTHORS 1 _Balandin, A. A., Member, Academy of Sciences, USSR.
Bogdanova, 0. K., Shcheglova, A. P.

TITLE:s The Production of Isoprene by Catalytic liehydrogenation
. of Isopentenes
(Polucheniye izoprena putem kataliticheskoy degidrogenizat-
sii izopentenov)

PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol. 120, Nr 2,
pp. 297-300 (USSR)

ABSTRACT s This synthetic production in connection with the polyme-
rization of iscoprene and the production of isoprene-rub-
ber with better properties than natural rubber makes the
method of isoprene production a problem of topical inter-
est. Cheapest and most promising are mineral oil and its
derivatives as raw material. The mineral-oil industry
disposen of considerable supplies of isopentane and iso-
pentenes which can be utilized for the above-mentioned
purpose by the method mentioned in the title. The con-
ditions of reaction according to publications (Roferences
1+4) are given. For determining the optimum conditions

Card 1/2 the authors investigated this reaction at different ten-




CIA-RDP86-00513R00010:

EERNTY112 XS FUERIE §2A 9 IFATICUT PYUIATIAE Va0t I AL AL

: P
R BRSNS

The Production of Isoprene by Catalytic Dehydrogenatiovi. <0V/20-120-2-19/63
of Iocopentenes

peratures and supply velocities of isopentenes as well
as by different dilution with stean. The results are
given in table 1 and figures 1-3. The beat conditions N
for the dehydrogenation of isopentenes to isoprene are: :
temperature 580-620°C, supply velocity per 1 liter cata-
1yst 5000-8000 ml/hour, and dilution with steam 1 % 2.3-3.3
(by weight). The catalyst does not need regeneration for
& longer period of time., Experiments of reaults were also
made at 600°C and supply velocities of 6700-7200 ml/1liter/
hour ns well as a stean dilution of 1 ¢ 3. The results
are given in table 2, Finally the kinetics of the reac-
tion was investigated and a velooity conatant of 4.)
ml/min at 530°C and 12,25 ml/min at 5909C was determined.
The activation energy of the reaction is equal to 23,3
Koal/mol.
There are 3 figures, 2 tables,and 5 references, 1 of
which is Soviet.

ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo
Akademii nauk SSSR (Institute of Organic Chemistry imeni
N. D. Zelinskiy, AS USSR)

SUBMITTED: March 7, 1958

Card 2/2 1. Isopentenos--Dehydrogenation 2. Isopentenss--Polymerization

3. Synthetic rubber--Produstion 4. Mineral oils--Applications
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

~\Enlandggl_%;_5}4.xember, Academy of SOV/20-120-4-24/67
Sciences, USSR, Sovalova, L. I., Slovokhotova, T. A.

Catalytic Transformations of 2-Methyl-Thiophene Under Steam
Influence (Kataliticheskiye prevrashcheniya 2-metiltiofena
pod vliiyaniyem parov vodyg

Doklady Akademii nauk 8SSR, 1958, Vol. 120, Nr 4, pp. 175-
778 (USSR)

Difficulties were bound to occur in connection with the prob-
lem of the applicability of the reaction of the catalytic de-
methylation to the thiophene derivatives because of the spe-
cifio behaviour of the latter on metallic catalysts in the

presence of hydrogen (Refs 6-11) which is known to be a pro-
duct of the said reaction. Ni/A12O3 and Co/Al,0, were used as

catalysts. The velocity and the prdducts of tﬁesreaction of
2-methyl-thiophene with water change gradually if its vapors
are allowed to pass above a fresh catalyst (Fig 1, Tabdle 1).
2-methyl-thiophene separates the methyl group and is aubjected
to a small extent to a ring cleavage. The existence of lateral
methyl groups renders the ring system more reactive. During the
first minutes of the experiment the liquid catalyzed product
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Catalytic Transformations of 2-Methyl-Thiophene S0V/20-120-4-24/67
Under Steam Influence

' contains thiophene which vanishes as soon as the velocity of
* the gas separation has attained a constant value. The quantity
of COp first exceeds that of the saturated compounds, vanishes
then, however, together with thiophene. Unsaturated hydrocar-
bons and H.S occur at temperatures higher than 400°. The co-
catalyst h@is an effect similar to that of Al. Table 2 shows
the dependence of the composition of the liquid and gaseoua
products on the temperature, on the quantity of water, and on
the composition of the catalyst in the experiment with methyl-
thiopliene., Within 1 hour of heating in hydrogen the consumed
catalyst is restored, unless i1t had lost its activity com letely
vefore. A longer heating increases its activity (Table 3).
Her @ from it can-be concluded that methyl-thiophene is demethy-...
lated in the roaction in question. The complete cleavage of the
. methyl-thiophene molecule which occurs as well may develop with
.- the participation of either hydrogen or water. The dealkylation
of methyl-thiophene thus determined is a model reaction for the
production of thiophene from alkyl,substituhb The present
paper in principle shows a poasibikity of obtaining accessible
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Under Steam Influence

raw material for the syntheais on thiophene basis from sul-

. furous mineral 6ils and slate resins (Ref 12). The reaction
can be carried out on a mobile contact mass with a con-
tinuous regeneration of the circulating catalyst. There are
2 figures, 3 tables, and 19 references, 12 of which are Soviet.

SUBMITTED: February 18, 1958

1. Thiophene aldehydes--Catalysis 2. Metal catalysts~-Chemical
effeots
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AUTHORS: _Balandin, A«—A-y—Acadenician, S0V/2e-121-3-28/47
Dobrosel'skaya, N. P., Nikhaylen.o, i. Ye., Spitsyn, Vikt.I.,
Acudemician

TITLE: Randionotive Catalysts (Radicakiivnyye katalizatory) The

Dehydration ef Cyclohexanol Over the Suphates ef Magnesium
dnd Sodium(Degidratatsiya tsiklogeksanola nad sul'fatami
magniya i natriya)

PERIODICAL: Doklady Akademii nauk SSSH, 17%8, Vel 121, Nr 3,
pp 495 - 498 (USSR)

ABSTRACT: Some recent investigations used the irradiation by y-rays
or neutrons for the influencing of the processes of hetereo-
geneous catalysia. In the present paper, however, the catalyst
itself is used as a source of the ionizing radiation for the
heterogeneous catalysis of gaseocus substances. This cata-
lyst contained various quentities of the radiocactive iso-
tope (p-radiator). It is assumed that the continuous bo‘-‘
bardment by f--particles will energetically influence the ‘%
procesges which occur en the boundary solid dody-gas. There
Card 1/4 may be also an influence of the radiatlion on the structure
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Radieactive Catalysts. The Dehydration ef Cyclo- 80V/20-121-3-28/47
Rexanel Over the Sulphates of Magnesium and Sodium

of the catalyzer (especially a change eof the properties

of its surface ) and a radiation—.chemical influence ef
radiation on the gascous reagents even before their

contact with the catalyzer. The objuct of the investigation
was the catalytic dehydration of cyolohexanol ever the
sulphatea of magnesium and sodium, in which the sulphur

wag subst%;uted by various quantities of radicactive
sulphus, 8°7. The investigation was carried out by

means of & catalytic apparatus of the flowing type with an
inserted reactor. This apparatus was placed in a tubular furnace
with autematic feeding. The radiocactive preparations MgSO4

and the measurement of the radieactivity of the ocatalysta

are then discussd.No gaseous products were gencrated by this

reaction. Tpe apparatus did not indicate the presence of

any radiocactive contaninmnts. The more non-radicactive

sodium sulphate is added to the magnesium sulphate , the

nore does catalytic activity decrease. Also ankidrous sodium

sulphate is a cataly:zer for the dehydr.tion of cyclohexanol,
Card 2/4 although it is rather less active than magnesium sulphate.
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hexanol Over the Sulphates of Magnesium and Sodium

The degree LAlof the conversion ef oyclohexanol inte
cyclohexene increases with an inorease of the radieactivity
of thecatalyst, but these increases are not proportional
which respect to one another. The Arrhenius (Arrenius)
equation ocan be applied to the cases discucsed in this
paper. The paper showed experimentally that the radio-
active radiation ef the catalyst has an influence on oata-
lytic aotivity and on activatien energy. Finally, some
possible explanations of the results of this paper are
discussed. The discussed phenomena are a completely new
offeot of simultaneous action ef the electrons and active
centers of the catalyst. I$§ may be assumed that the -
particles act upen the catalytically active centers which
had adsorbed cyclohexanol melecules. The p-particles
diminish the activatien energy of the dehydratien ef
oyclohexanol. Investigetions are being oontinued. There
are 4 figures, 1 table, and 8 references, 5 of which are
Soviat.,
Card 3/4
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Radicactive Catalysts. The Dehydration ef Cyclo- 50Y/20-121-3-20/47
hexanol Over the Sulphates of Magnesium and Sodium

ASSOCIATION: Moskovekiy gosudarstvennyy universitet im.W.V.Lonenosova
(Moscow State University imeni M.V.Lomonosgov)
Institut fizicheskoy khimii Akademii nauk SSSR (Institute
of Physical Chemistry, AS USSR)

SUBMISTED: April 23, 1958
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aUTHCRG: azarova, . ., valaniin, A. A., SCV/20-121-5-28/50
. ' denber, Acndemy of‘SETvncusT~U$SR%liiullil, L. Kh.
+1TL=: Catalytic Alkylation of n-Butane by feans of I thylenc at High

. Temperaturcs and litgh Pressures (Kataliticheskoye
alkilirovaniye r-butana etilenom pri vysokikh temperaturakh
i davleniyakh)

PERICTICAL: Loklady Akademii nauk 8SSix, 1958, Vol. 121, Kr 5,
pp. 865-368 (USSR)

ABSTRACT: The authors already previously found (Refs 1 - 3) that a cata-
lytic alkylation of normal paraffin hydrocgrbona by olefina

; is possible at increased temparatures (450 ), end increased

: pressure (5C0 atmospheres of excess pressure). This work is a

continuation of those referred to above. The tests were

carried out under flox conditions. The equipment, the methods

i of both test and analyses have been described already pre-

A viously (Ref 1). The results have shown that the reaction re-

: - ferred to in the title yields a complicated mixture &f hydro-

carbons., The expected hexane fraction (nffiliation p: .iuct of

card 1/5 butane to ethylene) was more considerable than the o.ner
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Catalytic Alkylation of n-Butane by Means of 30V/26-121-5-28/50

Zthylene at High Tomparatures and iHigh Pressures

fractions of the alkylate, whereas tho number of their isuble /
bonds was considerably smaller than that of other fracztions.
Table ' gives the test results, yieldas of alkylates ani the
characteristic of the obtained fractions. Approximately one
half (5',8 volumo percent) could be distilled off up to 1259,
It follows from the test results that ethylene is mainiy af-
filiated to the ?nd C-stom of butane and that it forms
3-methyl pentnne. There is less affiliation tc the first
C-aton and n-hexane is formed. During the alkylation nydre-
carbons boilinr at higher tamperatures are aiso formed bhe-
sides those to be expected. It could be assured that tney are
mainly products obtained by a re-alkvlation of the developed
3-methyl pentane (Fig 1,II). The affilfation in this stagn,
however, tnkes place mainly to the first ani not to zhe ¥n!
C-aton. Yu.P. Yegorov ani G.K. Gayvoronskaya have rccorded
the spectra of the fraction and deciphered them. A.I. Paliy
ani V.N. Zharov took part in this work.

There arc ¢ figures, 2 tabl:s, ani 7 roferences, 5 of which

Card 2/5 are Sovict.
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R Ethylenc nt High Temperatures end High Pressurea

2 e

CAJUOCTAT IV Institut organicheskoy khimii im. 1.D. Zelinskogo Akadenit
nauk SSSR (Institute of Organic Chemistry imeni HN.D.
Zolinekiy, AS USSR)

SUBMITTLED: April 26, 1958
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AUTHORS _ Balunding, A. Ay #enler, Acadeny of S0V/20-122-2-17/42
Soronvee—UssRyKarpeyskaya, Ye. I., Tolstopyatova, A. A.
TITLE: Investigation of the Catalytic Dehydrogenation of

Hydrocarbons and Alcohols Over Metallic Rhenium (Issiedovaniye
knteliticheskoy degidrogenizateii uglevodorodov i apirtov
nad metallicheskim reniyem)

PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 122, Nr 2,
pp 227-230 (USSR)

ABSTRACT: In recent years more attention has been given to the
investinution end the use of rhenium abovse =11 to
the deternination of its catalytic properties. The
suthors extended their investigations beyond the cubject
mentioned in the title ( a review Ref 1). Aucording to
the multiplet-theory of catalysis a lattice of the
catalyst of the A1 or A3-type and an atonic radius
r within a renge of from 1,22 to 1,39 R is necessary
for the dehydrogenation of the sextet-type (Ref 2).
Later it was known thnt metallic rheniuz hag an A3-lattice
ard an atomic radius of 1,368 XK. thus, it corresponds
Ca:d 1/$ to the above requirements and must theoretically be able

7 ook I e
Wednesda
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Investi:ation of the Catalytic Dehydrogenntion of iHrdrs- S0V/20-122-2-17/42
carbons and Alcohols Qver Metallic Rhenium

to dehydrogenate catalytically 6-membered hydro-
carbons. The structure and the atomic radius of rheniun
satiasfy the principle of the mnintenance of the valent
angle of the multiplet~theory (Refs 3,4); for this
reacon rhenium may also serve as catalyst for the
dehydrojsenation of hydrocarbons and alcohsls according
to the doublet-mechanism. The mentioned catalytic
prop-rtics were experimentally only insufficiently in-
vestizated (Refao 5,7,8). Above all, the experimental
detnils as well as the method of production of the
¢atelyst are unknown. For this reason the iuthors nade
tlic present investigations. It wns proved by the asuthors
thot rhenium appliad on coal yiclds an active catalyst of
delydrogenation of cyclohexane and its homologs, cunene,
v8 well as of the dehydrocyclization of n-heptane. On
the rherium catalysts produced by the autliors aiso
alcchol-dehydrosenation takes place tetween 120 and 5000
ags well ca the conversion of butane-diol-1,4 into {
tutyrolactone,.There are 4 tables and 13 references,

Cnrd 2/3 9 of which are Soviet,
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AUTHORS: ~Balanding d. A., Acadenician, SOV/20-123-1-21/56
Khidekel', . L,

TITLE: The Kinetice of the Catalytic Hydrogenation of Uolecules
as Related to Their Strocture (Struktura molekul i kinetika
ikk kataliticheskoy gidrogenicataii)

PERIODICAL: Doklady Akadenii nauk SSSR, 1758, Vol 123, ir 1,
F» 03 - 86 (USSR)

ABSTRACT: The influernce of sulstitucits on the atons, the linknzes
of which are cubject to catalytic Lyiroge:ztion, upon
the rote of this reaction lus repeatedly been ctudi-rd,
This influence ic due to steric as well as to enerry
foctors which are coupled with ench other. The present
paper deals mainly with such casea in which the anoergy
factors are predomi:.nt The suthors have invectiyg ted
the hydroge wtion kitcticy of typical reprerontatives
of compounds with aronatiec and conjugnted bonde { in
particular of ouch which differ with repard to g). The

. purpose was to study the ¢ffect of o upon v { g is the

Card 1/5 conjugation en~rgy, Refs 6,7). The following sutstarnces
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The Kiretics of the Catnlytic Hydregenation of SOV{JO~123-1-21/56
Molecules as Related to Their Structure

were investiguted: benzene, pyridine, pyrrole, furan
and sone of its derivatives, cyclohexadiene- 1,4 and-1,3,
dihydrofurnn 3vdy oy lo,eﬂ.nd1ono, cyclopentene,

genol as well no cic and trans i{ao- cugenol., The order
of reaction as det.rained by a modification of con-
centration in a broasl range, was equel to zero for all
the mentioned compo.lu. In tables 1-3 the results
obtained are prescited which perait the following con-

clusions: 1) By the increase of the conjugation energy
of the compounds under oinu hgdrorenation the rate
constant k ig reduccd. 2) The conclusion (4) from
fmtion (3) S‘

& . Gk - rH(3)

Su - -SQ -C4SQC e §o (a)

elucidates thie .oiivation of the cyclopropane ring
by introdvetion of the phienyl group into the conjugation
with thia ring (Table 2, d) (investicated by B.A.Kaore nekiy
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The Kinetics of the Catalytic Hydrogerstion of SOV/20-125-1-21/56
Nolecules as Related to Their Structure

and coworkers, Refs 8,9). The activating effect

of the conjugation in other cases can te equally ex-

plained (Ref 22). 3) The influence exerted by the

substituents at their introduction upon the rate

constant (Table 3) shall be explained by tie action

of the induction and hrperconjugation effects on Qc =C,Q
1"...

and Qqy (equation 3) as well as by steric factors. 4)

CK

The modification of temperature does not interfere with
the principle mentioned in 1) for compounds considerably
differing regurding ¢, this rule night, however, be
disturbed in the case of closely neightioring o values,
because the dependence of the adsorption coefficients

of the compounds to be conpared on the tempercture is
uncqual (Table 2). 5) A considerable veriantion of the
chenical nature of the btonda to be hydrogerated is alsge
capuble of interfering with the rule of 1), in
correspondence with equation (3). The o values for pyrrole
and benzene for inst:nce, arc in close neighbtorhocd although
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Card 4/5

FEE i %

VAPPR

OVED F

¥ ie smaller for pyrrole than for Lenzene (Refs 18,21),
This may be explained by the interaction of the nitrogcen
aton which posaecses an undivided uir of clectrons

with a surface Rh. 6) Dhe analycis of the results
obtained and of those of referecnce 23 shows that in
ge.eral the influence exercised by the solvent is not
strong enough to vary the principle of 1) at o con-
siderctle difference of the o values, 7) It can be

seen from table 1 and 2 that the activation energy

18 not affected by the conjugation ervrgy (according to
the result of roference 13 concerning Pt). 8) Most

of the obtained results (Tables 1 and 2) are sufficiently
described by tle ratio

1 .
18 . n(o2 - m') + b which has previously not been

known’ k, and k, are the observed rate constants of the
hydrogenation of both conpourds to be conpared, g, and 02
their conjugation energies, a nnd b - censtrnts (Fig 1).
There are 1 figure, 3 tubles, und 26 ref.rences, 13 of which

NGB E P
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are Soviot,

ASSOCIATION: 1Institut organicheskoy khimii ia.N.D.2Zelingkogo Akademii
nauk SSSR (Institute of Organic Caenistry imeni N.D,
Zelingkiy of the Acadeny of Sciencor, USSR)

SUBMITTED: August 5, 1950
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AUTHORS: Balandin, A. A., Sokolova, X. P. SOV/52-59-2-5/40

TITLEs On Catalytic Properties of Tungsten Bronzes (0O kataliticheskil'h
svoystvakh vol!'framovykh bronz)

PERIODICAL: Izveatiya Akadenmii nauk SSSR. Otdeleniye khimicheskikh nauk,
1359, Nr 2, pp 214-224 (USSR)

ABSTRACT: In the present paper an attempt was made to clarify the
problem of the catalytic activity of tungsten bronzes. The
catalytic properties of Na~-W-bronzes were investigated ir
comparison with the corresponding activity of tungsten an-
hydride and para tungstate. It could be found that the
Na-W~bronzes are catalytically little active compounds. Bronzes
catalyze the dehydration ¢f iscpropyl alcohol and with small
yield only the decomposition of ethyl alcohol. Formic acid
is mainly dehydrated srd partly dehydrogerated. With regard
to the dehydrogenation of cyclohexane and piperidine, to the
reduction of nitrobenzene and to the oxidation of toluene the
Na-W-bronzes are catalytitaliy passive. The catalytic
activity of bronzes is less than the corresponding activity
of WO3 and tungstate. It deoreasea on the transition of

Card 1/3 bronze to bronze according to the degree of its reduction ard

APPROVED FOR RELEASE Wednesday, June 21 2000 CIA-RDP86-00513R000103.



PN

"APPROVED FOR R CIA-RDP86-00513R00010:

On Catalytic Properties of Tungaten Bronzes S0V/62-59-2-5/40

8l90 on addition of 1lithium. Some parallelism was found
between the oatalytic asotivity and the degree of lattice
defects of bronzes. This is in accordance with the electrcn
theory of the catalysis (Refs 13,30) the small catalytio
activity of the lattice defects is, however, on the other hand
in contradiction to this theory. Though the lattice defacts
support catalysis, they are by no means the only prerequisite
for the catalytic activity. In addition to the defects also
sterio and energetic relations will have to be considered.

The Xeray structure analysis was carried out by Yu. P, Simanov
in the X-ray Laboratory of the Chemistry Depertment uii ke

MGU, the adsorption analysis by A. Ye. igroncmov, holding the
Chair of Organic Catalysis MGU. Eleotron diffraction astuiies
woere performed by M. I. Dashevskiy in the laboratory of

A. M. Rubinshteyn in the IOKh AS, USSR. The authors expressed
their gratitude to them. There are 2 figures, 6 tables, and
30 references, 12 of which are Soviet.

ASSOCIATIONS institut organicheskoy khimii im. N. D. Zelinskogo Akadermii
nauk SSSR (Institute of Organic Chemistry imeni N. D.
Zelinskiy of the Academy of Sciences, USSR)
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S0V/62-59-2-21/40
AUTHORS: Bogdanova, O. K., Shcheglova, A. P., Balandin, A. A.

TITLE: Catalytic Dehydrogenaticn of Isopent'h/ne-lsopentene» Mixtures
(Kataliticheskaya degidrogenizatsiya izopentan-izcpentenovykh
smesey )

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 2, pp 350-352 (USSR)

ABSTRACT: In this news in brief the authors report on the dehydrogenation
of isopentane-isopentene mixtures by means of the continuous
flow method in a device describded in reference 1. The results
obtained showed that the dohydrogenation of isopentanu-iso-
pentene mixtures can bte carried out on the "chroms-aluminunm!
catalyst by diluiton with steam. Optimum conditions are:
600-620°, flow rata 5000-6000 m1/1 per hour, dilutions with
steam in a weight ratio of 1:3, Under these conditions the
yield of isoprene is 38-40% cf the iniiiul isopenteres and
88-92% of the reacted mixturze. The high yleld of isoprene
indioates that no deccrmposiiion of hydrocarbens takes place
under the influence of sieaze The catalyst is distinguished by

Card 1/2 a considerable selectiviiy and is able to operate for some time

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R000103.
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. SOV/62-59-2-27,/40
. Catalytic Dehydrogenation of lsopen:ane-Isopertene Mixtures

without regeneration. The wixtures used were prcdu-ed in the
laboratory of Bs Ae Kazauskiy and Ne I. Shuykin,

There are 1 figure, 3 %atles, and 3 referencer, ¢ of which
are Soviet.

ASSOCIATION: Institut organicheskoy kxinii im., N. D, Zelinskege Akadexii
nauk SSSR (Institute cf Organic Chemisiry imeni N. D. Zelinskiy
of the Academy of Sciencau, USSR)

SUBMITTED: July 4, 1958
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TITLR: On the Catalytic Hydrogenation of the Pree Radical of 1,1-Di-~
phenyl-2-pioryl Hydrazyl on the Rhod{um Catalyst (0
kataliticheskom gidrirovanii svobodnogo radikala 1,1-difenfl-2-
pikrilgidrasilo. -~ na rodiyevom katalizatore)

PERIODICAL: Izvestiya Akademii nauk $SSR, Otdeleniye khimicheskikh nauk,
1959, Nr 2, pp 361-362 (USSR)

ABSTRACT: It was found in the present paper that the hydrogenation of
1y1-diphenyl-2-pioryl hydrazyl (1) proceeds systematioally
wherein the saturation of the radical is the first stage:

NoO

2 . Cels 2
2 hY
- NO, ~Se2 "’""Q"“e
/|
H 2

02 C6H5

06H NO

(11)
Furthermore the hydrogenation of the polynitro compound, the di-
phenyl pioryl-hydrazine takes place, which was, however, not
investigated in detail. The systematic course of hydrogenation
was determined by titration with acetic acid hydroquinone solu-

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R000103.
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On the Catalytic Hydrogenation of the Pree Radical of 1,1-Diphenyl-2-picryl
Hydrasyl on the Rhodium Catalyst

tion. It was found that first the radical is hydrogenated. The
systematio course of hydrogenation of (I) becomes particularly
evident on the potential curve (Pig 1, below) anc less distinct
on the kinetic curve (Fig 1, above). The effect of the con-
centration of (1), temperature and the quantity of the catalyst
on the reaction rate was investigated. It was found that the
hydrogenation of (I) proceeds acoording to an equation of the
order zero. The low hydrogenation rate of 1,1-diphenyl-2-picryl
hydrazine is explained by a considerable amount of its conjuga-
tion energy which is due to a displacement of the free electron.
The conjugation energy must be taken into account when using
energy equations of the multiple theory (Ref 8) as well as in
the investigation of the influence exerted by the structure

upon the rate of catalytic hydrogenation. There are 2 figuree
and 8 references, 4 of which are Soviet.

ASSOCIATION:  Institut organicheskoy khimii im. N. D. Zelinskogo Akademii

nauk SSSR (Institute of Organiq Chemistry imeni N. D. Zelinskiy
Card 2/3 of the Academy of Soiences, USSR)
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5(3) S0V/62-59-2-34/40
AUTHORS: Vasserberg, V. E.,\Balandin, A. A., Maksizova, ks Pe
TITLE: Orientation of Adsorbed Molecules in the Monomolecular Layer

on Oxidizing Catalysts (ob oriyentatsii adsorbirovannykh molekul
v monomolekulyarnorn sloye na okisnykh katalizatorakh)

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 2, pp 363-365 (USSR)

ABSTRACT: In the present paper the guthors investigated the adsorption
of the lowest saturated alcohols, from cg to cd, of n-pentane
e

and dichloro ethane by differently produced A1205 -samples

and Mg0-, Th02- and ZnQ0-catalysts. From the determinations of -

the adsorption isothermal lines at 25% it was seen that the
adsorption in the monomolecular layer is decreassing in the
following orders CHSOB > CZBSOB Y n-03H70H > n-cdngon >

i C}H70K =1 043908 >a 048903 >t 04390H. The size of the
elementary places occupied by the adsorbed alechol molecules

on the surface depends both on the structure of the alcohol

and on the catalyst. It was assumed that at moderate temperature

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R000103.
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Orientation of Adsorbed Molecules in the Monomolecular Layer on Oxidizing
Catalysts

there 18 also a plane orientation in addition to the normal

one of the adsorbed molecules (hydroxyl groups ure oriented -

towards the surface). Tho portion of planely oriented molecules

is different for various alcohols and catalysts. Fer this

reason it is advisable to intrcduce instead of the actual rize

of the elementary place a new term, the "effective spccific

place" ceff' It depends on the numerical ratio of the planely

and parallelly adsorbed molecules and is different for one and
the same aloohol on various catalysts. The variation of the
chemical character of the catalyst oocnsiderably affects the
Oopt (Table). There are 1 table and 9 references, 6 of which

are Soviet.
ASSOCIATION: Institut organichaeskoy khimii im. N. D. Zelinskogo Akaderis

nauk SSSR (Institute of Organic Chemistry imeni N. D. Zolinsgkiy

of the Academy of Sciences, USSR)
SUBMITTED: July 15, 1958
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80Y/62-59-5-39/40

AUTHORS: Bnlaﬂdin' A. Au, SOkOIOVQ' N, P.

TITLE: “Letters to the Editor (Pis'ma redaktoru). On the Condensing Pro-
perties of Niobium- and Tantalum-oxides (O kondensiruyushchikh
svoystvakh okislov niobiya i tantala)

PERIODICAL: Jsvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 5, pp 949 - 950 (USSR)

ABSTRACT & In the course of the further development of an investigation
dealt with by an earlier paper (Ref 1), the present paper inves-
tigates the ability of niodium- and tantalum oxides of catalysing
the condensation reaction on the basis of the example of the
formation of croton aldehydes from acetaldehyde in the vaporous
phase., It was found that both the Nb- and the Ta-oxides, in
contrast to Alzos-oatalylto, act as selective condensation cata-

lysts. The investigations were oarried out by means of a con-
tinuous-flow apparatus. With a rate of flow of the acetaldehyde
passing through of 0,10-0,15 ml/min and at a temperature of
336-340° a maximum yield of oroton aldehyde was obtained. As cata-
lysts the Nb- and Ta-oxides were used in pure form, singly, and
in form of a mixture of both asbestos and carbon and with the
Card 1/2 addition of acid and baeic sudstances such as 3102, A1205. Cal

APPROVED FOR RELEASE Wednesday, June 21 2000 ‘ CIA RDP86 00513R000103.
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Letters to the Editor. On the Condensing Properties of SOV/62-59-5-59/40
Niobium- and Tantalum-oxides

and Ba0. The manner in which the catalyst is produced influences
its catalysing ability consideradbly. The highest degree of acti~
vity was found in Kb 05 on asbostos, which had been produced from
the oxalate complex 57niobiun (1 Nb205:2[{20204). The croton al-

dehyde yield amounted to 30% of the acetaldehyde allowed to pass
through. The data os the oroton aldehyde obtained are: boiling
point 102,.5- 104 y n5% 1,4370. There is 1 Soviet reference.

ASSOCIATION: Institut organiohoskoy khimii {m. N. D. Zelinskogo Akademii nauk
SSSR (Institute of Organic Chemistry imeni N. D. Zelinskiy of
the Academy of Soiences, USSR)

SUBMITTED: March 14, 1959
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« 30V/62-59-6-7/36
AUTHORS: _gg}&gggn! A, A,"Khidekol'. M, L., Patrikeyev, V. V,

TITLE: Adsorption and Catalysis (Adsorbptsiya i Katalis).Communication
2. Reaction Rate, Surface Potential, and Adsorption Correlstion
During Hydration (Soobshcheniye 2. Skorost' reaktsii, pote.t-
sial goverkhnouti i adsorbtaionnyye sootnosheniya pri gidriro-
vanii

PERIODICAL: Izvestiya Akadenii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 6, pp 999 - 1004 (USSR)

ABSTRACT: In a previous paper (Ref 1) a mutual influence of maleic- and
fumario acid exemised upon adsorption and hydration could be
observed, In this conneotion, the kinetio- and adsorption inter=
action of the two aforementioned mcids, was subjected to closer
inveatigation by the present paper. The potentiometrio method
was applied for investigating the hydration reaction in the
ocirculation system. Catalysts were used whioh adsorbed either
both or only one of the acids. By means of these catalysts the
intensity with which the acids were adsorbed from the mixture,
and the rate of their catalytic transformation were deterained.

Card 1/3 The intensity of the hydration reaction dspended on the fraction




"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA RDP86 00513R00010

RLOM BV UL Y RIS DT KN

B AR ef' IAagred

LTIFERNORIA CFARIAT S£Q FBiF 505 Ul H R A B B 4 HICE AN R M) 27 mmmmlms‘x

Adsorption and Catalysis. Communication 2. Reaction 80V/62-59-6-7/36
Rate, Surface Potential, and Adsorption Correlation During Hydration

of the component which ooccupied the surface of the catalyst
(stopped after 50% hydration and measured; table 1). The oha-
racteristios of the catelysts used are given in table 2. Accord-
ing to these experiments, the volume-, the specific-, and the
real hydration rate was caloulated for the two acids (Table 3),
An addition of thiophen to the mixture of the acids decreased
their hydration to gzero. The strong adsorption of maleio acid
whioh oocurs in this case also decreased the adsorption of
fumaric acid., Nevertheless, the potential of the catalyst as
compared to that of the mixture of the acids decreased only
slightly. A psrallelism could be observed between the potential
drop of the mixture of the acida and their adsorption. The ex-
perimental results on the adsorption- and kinetic interaction
obtained in the course of the investigation dealt with by the
paper under review are in good agreement with the theoretical
desoription of the hydration by Balandin (Ref 6). There are 4
figures, 5 tables, and 6 references, 4 of whioch are Soviet,
ASSOCIATIOR: Institut organioheskoy khimii im. N. D. Zelinskogo Akademii nauk
SSSR(Institute of Organic Chemiatry imeni N, D. Zelinskiy of

Card 2/3 the Academy of Sciences, USSR)
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Rate, Surface Potential, and Adsorption Correlation During Hydration

SUBMITTED: August 22, 1957
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* AUTHORS 3 Balandin, A. A., Khidekol; M. L., S0V/62-59-7-4/38
Patrikeyev, V., V.

TITLE: Adsorption and Catalysis {Adsorbteiya 1 kataliz). Communication 3,
Successive Hydrogenation of Cyclopentadiene (Soobshcheniye 3.
Posledovatel'naya gidrogenizatsiya tsiklopentadiyena)

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 7, pp 1169-1176 (USSR)

ABSTRACT: For etudying the adsorption- and kinetic interrelation of the
reacting sudbstances, the reaction of the successive hydrogenation
of the cyclopentadiene (I) is investigated in this paper,
running according to the following scheue:

This reaction is a characteristic one because it represents the
critical case of the hydrogenation of a binury mixture in which
the interrelauions of the individual reaction purticiranta are

percoptible, The udoorption and hydrogenution wore invectigated

in a oirculating system which was doveloped in the paper
mentioned in reference 1, Catulyst and (I) wore renowed after

APPROVED FOR RELEASE: Wednesday, J ’




Adsorption and Catalysis. Communiocaticn 3. Succeasive SOV/62-59-7-4/58
Bydrogenation of Cyclopentadiens

every performed experiment. Furthermore the same investigations
wore carried out with cyclopentene (II) to illustrate the
process, In figures 1, 2, 3 the kinetic and potential hydrogenutim
curves of (1), (II) and of a mixture of these are given, It
becomes evident that the hydrogenation of (I) takes place much
quicker and at lower potentials than that of (T), Both reactions are
of the zero order. The obrerved sudden sharp decrease of
potential corresponds to the adsorption of one nole hydrogern., At
the moment of the end of the hydrogenation the potontial inoreascs
sharply. Moreover a comparison of the velocity oconstants and of
the altitude of the potential of different ocatalysts is carried
out (Table 3). The following 2 phenomena were discovered at the
differont catalysts, On catalysts unsaturated with hydrogen the
displacement of potential is essentinlly greater than on
saturated catalysts; that means that hydrogenation takes place

on a decrease in the potential which lasts till the end of the
hydrogenation of oyclopentadiene., The slowest stage in the
catalytic process was supposed to be the stage of the secondary
saturation. But this supposition did not prove true. On catalysts
not saturated up to the reciprocal hydrogen potential an induced

: b LTERRE
S X '_'3’3“2‘&-.5}"’:, g’” 7’.’7%:‘% 3 E AN i j
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R000103.
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Adsorption and Catalysis. Commnication 3. Successive  SOV/62-59-7-4/38
Hydrogenation of Cyclopentadiene

ASSOCIATION:

final saturation takes place at the end of the hydrogenation
reaotion, By means of the investigations on the adsorption of
the oyclopentene and of the cyclopentadiene and of the mixture
of both (Figs 5, 6, 7 and Tables 4, 5), a method of the complete
hydrogenation was developed allating a study of the adsorption
of mixtures., It could be develoyed out of the faot that the
adsorption of the cyclopentene is gunerully greater than the
adoorption of the oyclopentadiene, whereus in mixtures the
opposite holds. The essential fuctor of the successive hydrc-
genation is consequently this that the pentena is displaced from
the surface of the catalyst by the cyclopentadiene being more

strongly adsorbed out of the mixture according to the existing
adsorption properties of both substances in mixture. There are
7 figuree, 5 tables, and 1u references, 8 of which are Soviet.

Institut organichoeskoy khimii im. N. D. Zelinskogo Akademii neck
SSSR (Institute of Organic Chemistry imeni N, D, Zelinskiy of
the Academy cof Soiences, UISR)
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. . .‘\éeorption and Catalysis. Communication

3, Uuccessive S0V/62-59.7-4/78
Hydrogenation of Cyclopentadiene /62-59-7-4/3

SUBMITTLD : August 22, 1957
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AUTHORS's Balandin, A. A., Froydlin, L. Kh., S0V/62-59-7-5/36
Hikiforovﬂ, RS v.

TITLE: Kinetiocs of the Catulytic Reduotion of Peroxides and Hydropore
oxides (Kinetika kataliticheskogo vosstanovleniya perekisey 1
gldroperokisey). Commnication 3. Hyirogenation of 3-Hydro-

eroxide~3.moethyl-1-butine und of the Puranitrobenzoyl Peroxide
Soobshocheniye 3. Gidrirovaniye 3-gidroperekisi-3-metil-1-.butina
1 perekisi paranitrobenzoila)

PESRIODICAL: Izvestiya Akademii nauk SSGR. Otdeleniye khimicheskikh nauk,
1959, Nr 7, pp 4177-1185 (USLR)

ABSTRACT: In this paper the suocessive hydrogenation of the groups C=C,
0-0, =0, CaC was investipated by the catalytic reduction of the
compounds (I) and (II) mentioned in the title. From the energy
principles of the multiple theory (Ref 2) it follows that the
reduction with the lowest energy barrior begins as the first
reaction. The height of the energy barrier can be calculated
from the binding energy between the atoms reucting in catalysias,
In the reduction of (ﬁ’ the groups 0-0 and CeC and the groups
C=C, C-0 and C-C being formed in the course of the reaction

Card 1/4 compete in this regard. The energy barriers of the individual
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Kinetios of the Catalytio Reduction of Peroxides and 50V/62-59-7-5/38
Hydroperoxides. Commnication 3, Hydrogenation of 3-Hydroperoxide-3-methyl-1=
butine and of the Paranitrobenzoyl Peroxide

bonds calculated from the average binding energy of the reacting
atoms are:
0-0, -E; = =14.2 koal/mol

CaC, -Ey = -6.4 "

CuC, ---E2 - 2.9 "
C-0, <=E = 17 "

C-C, =E = 48 "

The firat reduction thus begins on the 0-0 bond. The values -E
of (II) for the bond 0-0, N=Q or N-0 are:

N-0, -E, = -28,3 kcal/mol|C=C, = -E = 20 keal/mol

0-0, -E, = -14,2 " C-Coyypp “E =48 "

The numerioc values of the binding energies were taken from the
paper, reference 3. The sequences of the hydrogenation raeamctions
may be seen from the values -E. The experimental data obtained
gave the proof of the supposed sequence of the reduction of the
single bvinding groups in the compounds (I) and (II). A nickel

CIA-RDP86-00513R000103.
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Kinetics of the Catalytic Reduction of Peroxides and S0V/62-59-7-5/38
Hydroperoxides. Communication 3. Hydrogenation of J~Hydroperoxide-3-methyl-1-
butine and of the Paranitrobenzoyl Peroxide

catalyst was used for the investigation., The kinetics and the
sequence of the hydrogenation of the bonds (Fig 1), the influence
of the temperature on the hydrogenation rate (Figs 2, 6), the
activating energy (Figs 3, 7) und the hydrogenation kinetics in
the presence of palladium, (Fig 4, a, b) were investigated. The
data of the hydrogenation kinaties of bifunctional peroxide
compounds on skeleton nickel are given in a table for comparison,
The sequence of the hydrogenation reaction depends also or the
kind of catalyst. On a platinum catalyst the acetylone bond is
hydrogenated first and the 0-0 bond afterwards. A strict
seleotivity is only to be noticed when hydrogenating the triple-

and double bond. There are T figures, 1 table y and 14 references,
8 of which are Soviat.

ASSOCIATION:  Institut organicheskoy khimii im. N, D. Zelinskogo Akademii nauk

SSSR (Institute of Organic Chemistry imoni N, D. Zelinskiy of the
Academy of Soiencea, USSR)
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butine and of the Paranitrobenzoyl Peroxide
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AUTHORS ¢ W“"J Kﬂrpeyﬂk”a, YQ. I.’ SOV/62-59-8—4/42
Tohtopyaiovn, A, A,

TITLE: On the Catalytio Properties of Rherium, Communipation 1,

Rhenium as a Dehydregenation Catalyst

PERIODICAL$ Isvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Kr 8, pp 1365~1371 (USLR)

ABSTRACT: On the basis of the structural conditions of the multiplet theory
it was to be expeoted that rhenium had a dehydrogenating effect
upon hydro-aromatic hydrocarbons. Platonov (Ref 13) reported
on such a dehydrogenation npon rhenium, but did not desoribe the
reaction conditions nor the preparation of the catalysts, In
the present paper the data cited by Platonov are checked and
investigations of the capability of dehydrcgenation of Re on
hydroocarbons by means of different catslysts (powdery catalysts
and osvrier catalysts) are carried cut. The catalytis activity ~
of the catalysts with regard to cyclohexane was investigated,
It was shown that i% is possible tc dehydrogenate cumene as well
as to dehydrooyclise n-heptanc on Re. In the experimental part
the preparation of 10 catalysts is described, (Catalysts 1 and 2
Cara 1/3 acoording to Platcnov's niiria acid methcd (Ref 4)).
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On the Catalytic Properties of Rhonium. SOV/62—59-8~4/42
Communication 1. Rhenium as a Dohydrogenation Catalyst

Catalysts 1-3 were prepared from ammoniua perrhenats, catalysts
4, 5 were Re on aluminua (Re-contents 25 andi 60.8), ét Re on
asbeotos, T: Re on siliea gal, 8, 9: Re on activated ccal,

10t Re on activated beneblack (Re percentagis arve given). The
initial materials were isapfopyl aloohol, cyolohexane,

n-heptane, and cumene. The satalytic reacticn rate was

detormined from the amount ¢f hydrogen separated out. The gas
analyeis was done on a VII unit. The results of the individual
reactions on the various catalysts are compiled in tadles 1-8

and figures 1.4, It wan found that for the dehydrogenation of
isopropyl alcohol on catalysts 1 and 2 an activation energy of
10.4 snd 12.0 kecal/mol, respectively, is recessary, as was also
shown by Platenov (Ref 3). The dehydrcgenation cf cyxlohexane

and -hoxena did not succeed upon oatalysts i, 2, 3, 4, 7, while
the yield was low with 4 and 5. Cyoichexane is transformed into
oyolohexene, which is expluined by the doublet mechanism

of thesa two catalyste with regavd to the dehydrogenation of the
two substiances, The oarrier catalysts Re on aant¥ivated coal proved
%o be the most active ones, 1% was concluded from these results
that the type of carrier plays an importan%t part in catalytic
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On the Catalytic Properties of Rhenium. S0V/62-59-8-4/42
Communication 1. Rhenium as a Dehydrogenation Catalyst

reaotions, The characteristic of this part is the ratio of the
difference in the atomic aistances of metal atoms and ocarrier

atoms, N-heptane on catzlyst 9 resulted in 14.1% toluene, while

cumene on ocatalyst 9 produced «-methylstyrene and, partly, -
its polymerizate. There are § figures, 8 tables, and

15 references, 11 of which are Soviet.

ASSOCIATION: Institut organicheskoy khimii im. N, D. Zolinskogo Akademii
nauk SSSR (Institute of Organio Chemistry imeni N. D. Zelinskiy,
of the Academy of Sciences, USSR)
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Bogd&novag 0. KQ' B&landin, A‘ A.'« SOV/62-59'8"‘S/42
Shcheglova, A. P.

Bffact of the Structure of Alcohol Molecules on the Kinetios
of Dehydrogenation. Communication 4: Catalytic Dehydrogena -

tion of Benzyl Alcohol

Izvestiya Akademii nauk 8SSR. Otdeleniye khimicheskikh nauk,
1959, Nr 8, pp 1372-1377 (USSR)

A flow system desoribed in (Ref 1) was used for the investi-
gation of the dehydrogenation kinetios. The constancy of
oatalytic activity was checked in the course of the experiment
by means of benzyl alcohol and a mixture of benzyl alcohol

and its reaoction products. The benzaldehyde contents of the
catalyst were determined by the method deseribed in reference 4.
The reaction rate was determined from the amount of hydrogen
separated out per time unit. The two determinations were in
good agreement. The reaction was investigated at 4 different
rates of passage (1.02, 1.23, 1,33, and 1.8 ml in 5 min). The
bengaldehyde yield increased from 8.2% to the predetermined
yield of 61%. The results are compiled in table 1. The cal-
culated degree of dehydrogenation and benzaldehyde yield are

CIA RDP86 00513R000103
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50V/62-59-8-5/42

Kinetics of Dehydrogenation. Communication 4: Catalytic
Dehydrogenation of Benzyl Alcohol

ASSOCIATION:

Card 2/3

in agreement. In order to investigate the mixture mentioned
above the adsorption coefficient of benzaldehyde was deter-
mined during the reaction. (Results in Table 2). It is stated -
that the reaction is slowed down when benzaldehyde is added,

A temperature increase results in a reduction of the adsorp-
tien coefficient. A change in the initial mixture of benzal-
dehyde and benzalcohol does not effect the adsorption coef-
fiocient. With high passage rates it is reduced, but becomes
constant with particularly high rates (Table 45. According to
formula (1) A« =RT ln.z, (85 adsorption coefficient of benzal-
dehyde) the heat content and entropy in the adsorption dis-
placement of the alcohol by the aldehyde were determined. When
the dehydrogenation temperature is increased the aldehyde yield
can be increased greatly. This may be of practical value in
the preparation of benzaldehyde, There are 4 figures, 4 tables,
and 5 references, 4 of which are Soviet.

Institut organicheskoy khimii im. N. D. Zelinskogo Akademii nauk
SSSR) Institute of Organic Chomistry imeni N. D. Zelinakly of the Academy
of Sciences, USSR)
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Bffect of the Structure of Alcohol Molecules on the 50V/62-59-8-5/42
Kinetioe of Dehydrogenation. Communication 4: Catalytic
Dehydrogenation of Benzyl Alcohol
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AUTHORS s Polkovnikov, B. D., Freydlin, L. Kh., so§/62-59-e-27/kz
_Balandin, A, A.
TITLES Selective Hydrogenation of the Dinitrile of Adipic Acid on a

Cobaltboride Catalyst

PERIODICAL: Tzvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 8, pp 1488-1490 (USSR)

ABSTRACT The hydrogenation of the dinitrile of adipic a0id usually proceeded
very badly on the catalysts used so far on acocount of the
formation of by-products (secondary amines) inhibiting ths
reaotion (Refs 1-3). The authors therefore in the present paper
used the oatalyst 0023 for the aoctivation of the reaction

montioned above and investigated ita effectiveness., The oatalytio
properties of Cozn had so far not been dssoribed in literature.

The catalyst was prepared aocording to the method (Ref 5) used
for nickel borides. The hydrogenation was carried out in a
rotary autoclave, The results of the investigation are collected
in the table and figures. The experiments were nade in the
presence of ammonia as well as without ammonia. The high
Card 1/3 hexamethylenediomine yields in the absence of ammonia f’ﬂ-&B.Gﬁ)
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Seleotive Hydrogenation of the Dinitrile of Adipic S0v/62-59-8-27/42
Acid on a Cobaltboride Catalyst

were even increased to 89% when ammonia wao present. The use of
larger amounts of ammonia did, however, not inorease the yield
above that level., The formation of secondary amines, which is
coneiderably accelerated on a nickel skeleton catalyst at
80-100%, has no effect ss yet upon the diamine yield on)CozB
at 1259, Furthermore the effect of the amount of catalyst used
upon the reaction divection was investigated. It was found that
a onange in this amount has no effeot upcn ‘he yield so that a
continuously operating apparatus may be used for the reaotion
as well, The investigation results suggest that on Cozn'tho
reaction 1s selective and takes place accoxrding to the following
equation only, while there is hardly any formation of by-productss
+H +H

. 2 2
NC-(CHy) 4-CF —= mxz-(cnz)s-cn-mx ~—= NH,~(CH,) ¢-NH, (1).
There are 1 figure, 1 table, and 7 references, 4 of which ave
Soviet.,
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Selective Hydrogenation of the Dinitrile of Adipic S0V/62-59-8-27/42
4dcid on a Cobaltboride Catalyst

ASS0CIATION: Institut organicheskoy khimii im. N. D. Zolinskogo Akadenii naunk

SSSR (Institute of Organio Chemistry imeni N, D. Zolinskiy
of the Academy of Sciences, USSR)

February 7, 1959



AUTHORS ¢

TITLE:

PERIODICAL:

ABSTRACT:

"APPROVED FOR RELEASE Wednesday, June 21, 2000 CIA- RDP86 00513R00010

Balm,__‘o A.’ 'I‘urova-POlyak, M. Bo’ SOV/62"59'8’33/42
Levi, G. I., Knhoyfita, L. A,

On the Formation of Elementary Phosphorus Under the Effeot of
Hydrogen and Vapors of Organic Subastances on a Phosphoric Acid
Catalyst on Activated Coal

Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 8, p 1493 (USSR)

In this short communication the aathors report on the conditions
and causes of elementary phosphorus forming during work with the
ahove mentioned phosphoric acid natalyst. When hydrogen and
vapors of organic substances pass over the catalyst the formation
begina at 400° and, in the case of nitrogen, at 6000, Oxygen
traces in the vapors prevent phosphorus formation., It is supposed
that the phosphorus reduction is effected by the espsoially active
surfacs atons of the activated coal and the hydrogen atoms. There
is 1 Soviet reference.
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On the Formation of Elementary Phosphorus Under the SOV/62-59-8-53/42

Effeot of Hydrogen and Vapors of Organic Substances on a Phosphoric Acid
Catalyst on Activated Coal

ASSOCIATION: Moskovskiy gosudarstvennyy univeraitet im, M., V. Lomonosova
(Mosccw State University imeni M. V. Lomonosov), Institus
organicheskoy khimii im, N, D, Zelinskogo Akadenii nauk SSSR

(Institute of Organic Chemistry imeni N. D, Zelinskiy, Acadenmy
of Solences, USSR)

SUBMITTED: February 19, 1959



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00010:

5(2)
AUTHORS:
TITLE:
PERIODICAL:

ABSTRACT:

Card 1/3

rag R NS

S0V/62-59-9-4/40
. Dalandin, A. A., Karpeyskaya, Ye. I., Tolstopyatova, A. A.
e i,

On the Catalytic Properties of Rhenium. Report 2. Dehydrogena-
tion of Cyolohexane

Izveeatiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, s
1959, Nr 9, pp 1529-1535 (USSR)

Cyclohexane is dehydrogenized on activated carbon by rhenium
(Ref 1). In the present paper the authors subjected the mode of
operation of the catalyat in the dchydrogenation process to
closer investigations. They determined the effaect of the rhenium
content in the ocatalyst on the activating rate and energy of

the above-mentioned reaction. The reaction process in the pre-
sence of benzene and hydrogen was also investigated; therefrom
it was possible to determine the relative adsorption coefficient
of the reaction products. The following catalysts were used:
catalyst Nr 9 of reference 1 and oatalysts Nr 11 (Re 4.86%),

Nr 12 (Re 9.45%), Nr 13 (Re 16.6%), Nr 14 (Re 35.4%), Nr 15

(Re 42.5%). The determination methods were the same as in previ-
ous investigations (Refs 1,2). Hydrogen was added with a gaso-
moter (system Patrikeyev, reference 4). The influence of the
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50/62-59-9-4/40
On the Catalytic Properties of Rhenium. Report 2. Dehydrogenation of Cyolo-
hexane

rhenium content in the catalyste appeared in the following way:
(analysis results of the reaction products in tables 1, 2 and

on figures 1, 2). Pure, activated carbon had the least aotivity

and the reaction proceeded at very high temperatures only. The

reaction process was obeerved to proceed according to different
mechanisms on pure carbon and on Re-catalysts. The value §3~

was a maximum for catalyst Nr 9 (vest catalyst) (Re con-
1g ko

tent 29.6%). The adsorption coefficient "z" waa determined for
bensene and hydrogen on oatalyst Nr 9 (Tables 4,6); z was de-

n_/m-1

100/P-1
efficient is temperature independent. The dehydrogenation resc-
tion on the Re-catalyst is a reaction of the order of zero. The
activation energy was from 12.8 (Nr 9) to 20.3 kcal. There are
2 figures, 6 tables, and 6 references, 4 of which are Soviet.

termined according to formula 2 « . The adsorption co-

APPROVED FOR RELEASE: Wednesday, June 21,2000  CIA-RDP86-00513R000103
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On the Catalytic Properties of Rhenium. Report 2. Dehydrogenation of Cyclo-
hexane
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AUTHORS: Freydlin, L. Kh., Balandin, A. A., s0v/62-59-9-20/40
Zhukova, I. F., Yakovlev, I. P. o

TITLE: Investigation of the Selective Effect of Catalysts. Communica-~
tion 3. Hydration of Isoprene on a Skeleton Nickel Catalyst

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 9, pp 1640 - 1645 (USSR)

ABSTRACT: The hydration of isoprene on a skeleton nickel catalyst was in-
vestigated without (Fig 1) and with the addition of pyridine
(Fig 2), and under pressure. The step-by-step hydration of the
isoprene was established by determining the diene content in the
catalyst before and after the consumption of 1 mol of hydrogen.
After consumption of 1 mol of H no diene could be detected in
the catalyst, which confirms the atepwise hydration., The diene
was determined according to B. N. Afanas'yev (Ref 6) or A. Baeyer
{Ref 7). The authors found that the step-by-step hydration oc~
curs as well with as without pyridine and that at experiments
with gmall quantities of pyridine the reaction proceeds only to
the formation of monoolefines. The influenoe of the quantity
pyridine/oatalyst surface and the influence isoprene/catalyst

Card 1/2 surface (Tables 3,4) was investigated concerning Ni + pyridine
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Investigation of the Selective Effect of Catalysts. $0V/62-59-9-20/40
Communication 3. Hydration of Isoprene on a Skeleton
Niokel Catalyst

and found that an excess of pyridine hinders the isoprene hy-
dration. The analysis of the reaction products of the Ni + py-
ridine experiment was carried out with the Raman spectrum. The
twvo isomer substances 2-methylbutane-i and 2-methylbutane-2

were present in the catalyzate. At variations of the pressure
the selective effect of pyridine remained up to a pressure of
80 atm. Quinoline has the same effect as Pyridine. There are

2 figures, 5 tables, and 9 references, 6 of which are Soviet.

ASSOCIATION: 1Institut organicheskoy khimii im. N. D. Zelinskogo Akademii nauk

S§SSR (Institute of Organic Chemistry imeni N. D. Zelinskiy of
the Academy of Sciences, USSR)

SUBMITTED: Dacember 20, 1957
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AUTHORS: Borunova, N, Yoy Balandin, A. Aoy Freydlin, L. Kh,
—— -
TITLE: On tho Selcotivity of the Actionof Applied Nickel-Aluminum

oOxide Catalyets (O selektivnosii deystviya nanesennykh nikel'-
glinozemnykh katalizatorov)

PERIODICAL: Zhurnal obshchey khimii, 1959, Vol 29, Nr 5,
pp 1409 = 1412 (USSR)

ABSTRACT: Ews 2und pwdouely (Ref 1) that it is possidle to obtain a nickel-
aluminum oxiue catalyst by the reduction of a mixture of nickel
monoxide and aluminum oxide which was formed by common precipi-
tation and treatment with water vapors under pressura, In the
presence of such a catalyst the doublo bonde C=C and C=0 are
hydrogenated, but not the aromatio bonds. In the present paper
the authors investigated the selectivity of such catalysts whioh
wore obtained from nickel monoxide applied on aluminum oxide and
treatod with water vapor or oarbon dioxide. The oatalysts
applied prepared by treatment with water vapors were found to
hydrogenate selectively the ethylene bond of octene=3 or styrene
in the presence of an aromatic bond (Table 1). It was shown

Card 1/2 to bo possible to regulate the activity of the catalysts obtained
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On the Selectivity of the Astiom of Applied Nickel- 50V/79~29-5-2/75
Aluminum Oxide Catalysts

by treating the mixture of nickel monoxide and aluninum oxide

with carbon dioxide under pressure and to give them a speoific
efficiency (Tablo 2), The inaotivation of the catalyst by N
troatnont with carbon cioxide was proved to be reversidble in

contrast with the stecam treatment. There are 2 tableos and 4

Soviot references.

ASSOCIATION: Inotitut organicheskoy khimii Akademii nauk SSSR (Inatitute
of Organic Chemistry of the Academy of Sciences, USSR)

SUBMITTED: May 6, 1958
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5(3) 50V/79-29-7-23/82
AUTLORS: Bogdanova’Ot Ko. Bnlnndin' A, Ao.- Shchoslova’ A. P
TITLE: Preparation of Bﬁ%hdibﬁdiﬁj‘Cntalytic Dehydrogenation of Butane -

butyleno kixtures in the Presence of Steam ( Polucheniye
butadiyoena kataliticheskoy degidrogonizatsiyey dutan-
butilencvykh smesey v prisutstvii parov vody.

PERIODICAL:  Zhurnal obshchey khimii, 1959, Vol 29, Nr 7, pp 2204-2212 (USSR )

ABSTRACT: One of the most important methods of synthesizing butadiene ie
the catalytic dechydrogenation of butylene into butadiene,
Butyleono may be obtained from cracking gasecs and in potrolcum
pyrolysis or by dehydrogenolysis of butane. In this connection,
however, butylene is obtained in a mixture with butane so that
this mixture must be fraotionated in the presence of a third
component, Industrial preparation of butadiocne should practi-
cally Ye carried out without separating butylene from butane in
the above mixture. Earlier (Ref 1) the authors investigated the
dehydrogenolysis of butane-butylenc mixtures over a chromium
catalyst at reduced pressure and obtained good yiclds in
butadiene. Some patents (Refs 2-4) offered only low yields.
The authors of this papoer tried to investigate the effect of

Card 1/2 stoam on the dehydrogenolysis of butane-dutyleno mixtures,
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Butane « butylene Mixturos in the Presence of Stean

viz over a catalyst suited for dehydrogenolysis carried out in
the presonce of steam since the latter is the most convenient
diluent. Steam ia known to favor, in the presence of some
catalysts and at inoreased temperatures, the cracking procesa

of hydrooarbons. Dohydrogenolysis of the above mixtures nay take
place in the presence of steam over an oxide catalyst for the
dehydrogenolysis of dbutylene. Under these conditions the
butadiene ylelds were 40% computed for the bdbutylene passing
through, and 75«80% computed for tho reacted mixture. It is

not necossary to regenerate the catalyst also after longer
usage., Tho chromium-aluminum catalyst retards the dehydrogenalyals
of butane into butylene in the presence of steam and converts
the lattor partially into decomposition products. Without diluent
at 635° the dutadiene yields over the snme catalyst were 11,6%,
computed for the mixture passed through, in this case the
oatalyst had to be regenerated several times. There are 4
figures, 5 tables, and 10 referonces, 6 of which are Soviet.

ASSOCIATION: Institut organicheskoy khimii Akademii nauk SS3R (Institute of
Organic Chemistry of the Academy of Sciences, USSR)

SUBMITIED: April 15, 1958

Caxrd 2/2
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AUTHORS: . Balandin, A. A., Spiteyn, Vikt. I., SOV/76-33-3-39/41
Barsova, L, I., Duszhenkov, V. I.

TITLE: Radiation Uethod for the Production of Platinum Catalysts
(Radiatseionnyy metod polucheniya platinovogo katalizatora)

PERIODICAL: %hurn;l fizicheskoy khimii, 1959, Vol 33, Nr 3, pp 736-737
USSR

ABSTRACT: Though various papers have already been pudblished on the
effeot exercised by ionizing radiations on catalytic re- o
actions (Refs 1,2), the action of radiations has not yet been
enployed in the production of the catalyst. In this case the

. authors investigated the separation of metallic platinum
from some of its complex compounds by the acstion of a flux
of fast electrons; further, they studied the struoture and
catalytie properties of the precipitates obtained. A radiation
source was applied as a linear electron accelerator with
1.5 mev (Ref 3). The capacity of each dose was determined by

the ferroussulphate method; it amounted to 1.5.1018 ev/cn5
. per second. It_was shown by radiation of saturated solutions
of Na, [Pt(0H),] in 0.5-3 n NaOH that in doses above
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53102‘ ov/cm5 a yellow precipitate is obtained which assumes
a metallic-gray coloration by the action of radiation.

K. A. Shishakov made X-ray analyses which indivated that
crystalline platinum and the partially unreduced compounds

of Pt;“+ ara present in the preoipitate. The most interesting
results wore offered by saturated solutions of Naz Pt(OH)IOIG_;\

in 2 n NaOH at doses of 2.10°' ov/cm3, In this case a black
platinum precipitate was obtained, the particle size of which
depended on the concentration of the solution and the time

of irradiation. The reduction to the metal io perfeot in this
cage. The platinum precipitates obtained were checked with
respect to their catalytic activity in the reduction of the
low-temperature hydrogenation of cyclohexane and were com-
pared with platinum catalysts produced by Loev's (Lev's)
method. During the first days after radiolysis the afore-
said catalyete were more active by fifteen to twenty times,
later this activity decreased, yet remained above that of

the ocatalysts according to Loev. The experimenta will be
continued. There are 4 references, 2 of which are Soviet.
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ASSOCIATION: loskovakiy gosudarstvennyy universitet im. K. V. Lomonoaova,
Akademiya nauk SSSR, Institut fizicheskoy khimii (Moscow
State University imeni M. V. Lomonosov, Academy of Sciences
USSR; Institute of Physical Chemistry)

SUBMITTED: December 22, 1958
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5(4)

AUTHORS : Kipersan, 3. L., Balandin, A. A.
TITLE: The Bond Energy of the Surface of Metallic Catalysts With

Hydrogon and Deuterium (Energiya svyati poverkhnosti motalli-
cheskikh katalizatorov s vodorodom i deyteriyem)

PERIODICAL: %hurngl fizichoskoy khimii, 1959, Vol 33, Xr 4, pp 828-834
USSR

ABSTRACT: In a previous paper (Ref 8) a report was given on the applicg-
tion possibility of a variant of the kinetic method of determin-
ing the formation energy (FE) of nickel catalysts with eloments
of organie compounda. In the pregsent case the amount of (FE)
of different metallic catalysts (N1, Fe, Pt and Pd) with nydro-
gen (I) and deuterium (II) was deternmined., Tha reaction of the
para-ortho-conversion of (I), of the ortho-paran-conversion
of (I1) and of the isotopic exchango of (I) with (II) was usesd
for tha computntion of (FB) from the kinetic data. The cor=
putations are made according to the derived equaticns (4)-(7),
(9), (10), (12) and (13) as well as according to the correspond-
ing data from publications. The values of (FE) obtained with
(Ig and (II) are tabulated.(Tabdle)s The (FE)-values for dif-
ferent netals are rather similar; however, it ia pointed out

that the reaction mechanism on some catalysto ia delermined by
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ASSQCIATION::

SUBMITTED:
Card 2/2

adsorption and on others by degorpiion oo that this fact nay
explain a difference. On tho baoio of the similar (PR)-valuca
1t i3 assumed that the reaction on the various metal surfnces
takes place mainly on the active spots which show optimun
(PE)-valuea. Since in the detormination of (FE) according to
heat absorption on the one hand, only the active spots at which
adsorption takes place are taken into account, and on the other
hand, equation (16) assumes a complete destruction of the tondg
whoreas in the case of the kinatic method (on the baaia of the
multiplet theory of catalyais) only a defornation of the bords

is assumed, the (FE)-values obtained according o the kinetio
metiod and those obtained from the values of alsorpiion hoat
differ from each othor. It is said that special investigations
muszt be carried out on the applicahility of the Pauling sulae
for the above determinations. There are 1 table and 33 ref.
erences, 17 of which are Soviet.

Akadeniya nauk S8SR,Institut organichesgkoy khimii im. N. D,
Zelinskozo (Academy of Sciences of the USSR)Institute of Organic
Chenistry imeni N. D. Zelinskiy)

September 18, 1957
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S0V/76-33-9-26/37
AUTHORS Kiperman, 8. Lag-Balandin, A. A.
TITLL1 The Bond Energiu. of the Surface of Letallfc Catalysts
With Carben

PERIODICAL: 2Zpurnal ficicheskoy khimii, 1959, Vol 33, Nr 9,
pp 2045 - 2052 (USSR)

ADSTRACT: The applicability of a wvaristion of the kinetiec methed
(Ref 3) used for the deteruination of the bond encrgies
of the surface of nickel catalysts with clemenis of crgarnic
coapounds was indicated in previous articles (Refs 1,2).
Further, the bond energy (BE) of hydrogen (I) with metallic
catalysts (C) was calculated. This method is used here for
a determination of the (BE) of the surface of metallic (C)
with carbon (II). I* was tascd on the amount of (82) with
light and heavy (I), which had been obtained by reactions
of para- and ortho-conversion and the activation encrgy of
the igsotopic exchange, the hydrogenation and hydrogenolysis
of organic compounds in the presence of thesc (C). The forma-
tion of duplct complexes between the initial substance (18}

card 1/3 and the {C) is considered to be a slowly procceding inter-
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* The Bond Energies of the Surface of ifetallic Catalysts S0v/76-33-9-26/37
With Carbon

nediate stage which is termed adsorption stage éksg. On the
basis of the multiplet theory of catalysis the (AS) is cha-
racterized by the height of the energy barrier E, which depends
on the adsorption heat of the (IS) on the catalytically active
parts of the (C)-surface. The authors investigated the follow-
ing reactions and calculated the (BE) of (II) with the sur-
faces of Ni, Fe, Pt, and Pd catalysts (Table ):

02H6+H2" Q'CH4 (1), CH4+D2= CHBD+HD (2), ¢, 1 +H2nCZH6 (8),

2%4
Colly+DpmCoHDHHD (9), C,H,+HyeColl, (14), CH, CEMCH+H = CH,,CH=

=CH, (15), c6u6+92-c635n+nn (21). The resultant (BE) are necan

values of the reactive region of the (C)-surface. A multiple
tond of (II) increases the strength of the (II)-bond with re-
spect to the (C)-surface, The formation of a tricyslic or
aromatic ring in addition to a simple or double hend, for
example, yields a (II)-(C) bond that s stronger than that of
(I1). With a slight variation in the activity of the (C),
Card ?/} ag well ag with a transition fron the one metal to the other,
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With Carbon

also the corresponding (BE) varies to a relatively small )
extent. This indicates that the reaction of organic coxpounds

with (II} on the (C)-surface apparently proceeds at the

points of maximum (BZ). In conclusion, the scientist V. N.
Kendrat'yev is mentioned. There are 1 table and 24 refer-

ences, 9 of which are Scviet.

ASSOCIATION: Akademiys nauk SSSR,Institut organicheskoy khimii im. N. D.
Zclinskogo (Academy of Sciences of the USSR, Institute of
Organic Chemistry imeni N. D. Zelinskiy)

SUBMITTED: Maxch 6, 1956
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66860

SOV/76-33-11-15/4T
Balandin, A. A., Knrpeyskaya, Ye. I., Tolstopyatova, Ae Ao

?rinciple of the Struotural Congruence and the Catalytie
Properties of Rhenium

%hurngl fizicheskoy khimii, 1959, Vol 33, Nr 11, pp 2471-2475
USSR

Starting from the multiplet theory one may assume that rhenium
may aot as a<ﬂi§g%genation oatalyst]| (as Pt, Pd, Ir, Rh, Co, and
¥i with the struotural lattice X 1 and Os, Ru, Co, and Ni with
the lattice A 3), as it has an A 3} lattice and an atomic radius
of 1,37 £. M. S, Platonov (Ref 2) pointed out at the Conference
on Catalysis of 1940 that rhenium cyoclohexane can dehydrogenate
at 300-350°, but he did not present any experimental data. In
the present oase an aotive rhenium catalyst was obtained by

preparing from Re207 and dioxane a R0207.xc411802 precipitate,

which was dissolved in methanol. In one case the solution was
deposited on active carbon (birch charcoal) and heated for
several hours to 500° in a hydrogen current, in the other oase
the methanol solution was deposited on asbestos and reduced.
Three series of experiments on the dehydrogenation of oyoclioe
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Principle of the Structural Congruence and the Catalytic Propertics of Rhenium

ASSOCIATION:

Card 2/2

hydrocarbons were carried out in a continuously working ap-
paratus, and the gas formed was analyzed in the apparatus VTI.
The dehydrogenation of the oyclohexane]occurred at 250-340°, It
vas thus shown that the Re/C catalyst (Table 1) is more effec-
tive than the Re/asbestos catalyst (Table 2), but the activation
energy remains the same (7.8 kcal/mol) and the composition of vr/
the gas is almost independent of the temporature. The structure
important for the catalyet depends not only on the catalyst
carrier, but a8lso on the method of preparation, since one
catalyst was inaotive, The latter had been produced by applying
rhenium acid to asbestos. The dehydrogenation of methyl cyolo-
hexane ocourred on the Re/C catalyst at 270-320°, It showed
(Table 3) that the methane content of the gas is temperature-
dependent. During the dehydrogenation of ethyl cyclohexane on
the Re/C catalyst at 286-388° (Table 4), it was also found that
the gas composition is temperature~-dependent. There are 1 fig-
ure, 4 tables, and 5 Soviet references.

Akademiya nauk SSSR,Institut organichesgkoy khimii im. N. D. Ze-
linskogp (Academy of Sciences, USSR, Institute of Organic Chem-
istry imeni N. D. Zelinskiy)
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54 SOV/76-33-11-16/4T
AUTBORSs ga;md;n. Ay Ao) Bogdanova, 0. K.y Shoheglova, A, Ps

TITLE: Influence of the Structure of Alcohol Molecules on the Kinetics

of Their Dehydrogenation]

PERIODICAL: %hum;l fizicheskoy khimii, 1959, Vol 33, Nr 11, pp 2476-2479
USSR)

ABSTRACT: The dehydrogenation kinetice of the following alcohols was in-
vestigated on oxide catal atsc'[ethanol, n-propanol, n-butanol,
allyl aloohol, Isoamyl alcohol, isopropanol, benzyl aloohol,
and f-phenyl ethyl alcohol. The experiments were carried out
by means of a device and method earlier described (Ref 1). The /
reaction constante of alechol dehydrogensiion obtained (Table 1)
inorease from allyl alooholfto benmeyl alcohol.l The values of the
free energy of displacement from the active catalyst surface
and of the change AE are listed (Table 2). Moreover, the
authors explain the effect of the structure on the activation
energy (Ref 3) and the variation in the heat of adsorption dis-
placement and entropy, In addition, they found that the structure
has some effeot. Accordingly, an extension of the hydrocarbon

Card 1/2 chain in the primary alcohol leads to a decrease of the acti-
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Influence of the Structure of Alecohol Molecules on tha Kinetiocs of Their De-
hydrogenation
vation enexrgy. Replacement of the hydrogen by a phenyl group in
p-position increases the aotivation energy by 0.3 koal., However,
if the phenyl group is found on the same carbon atom as the
hydroxyl group, the activation energy decreases. A parallelism
vas observed between the variations in entropy (AS) and
enthalpy (AH) (Fig 2) in adsorption displacement of the alcohol
molecules by corresponding aldehydes or ketones from the catalyti-~ _
cally active centers which occurs during alcohol dehydrogenation. '
This parallelism was obsexrved for the first time in adsorption
processess A logarithmic dependence between activation energy
and reaction constant was found. There are 2 figures, 2 tables,
and 10 Soviet references,

ASSOCIATION: Akademiya nauk SSSR, Institut organicheskoy khimii im. Ne D. Ze-
linskogo (Academy of Sciences, USSR, Institute of Organic
Chemistry imenl Ne D, Zelinskiy)
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AUTHORS: Balandin, A. A., Klabunovekiy, Ye. I.

——em———____
TITLE: Stereochemioal Inveatigation1of the Mechanism of Catalleia7
PERIODICALs Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 11, pp 2480-2484

(ussR)
ABSTRAGT: The catalytic hydrogenation of several trypticene derivativea

was carried out with nickel, as these have a complicated
steric configuration and therefore they do not adjust them~
selves easily to the catalyst surface, which renders them
suitable for this study (from the viewpoint of the multiplet
theory). The application of stereochemical principles together »(//
with those of the multiplet theory permits the recording of
models of intermediary active complexes (Figs 2,3). It was
shown that, despite complicated configuration of the original
substances whioh prevent the laying on a plane catalyst sur-
face, hydrogenation ocours already at 45° and 1 atm, Therefore
the catalysis ocours on the elevations of the catalyst, besides
hollows vhere the protruding molecule parts deposit in the
hollowa. The models of the compounds inveatigated permit

Carda 1/2 evaluation of the depth of these hollows with a minimum of
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S0V/76=33-11=17/4T
Stereochemical Investigation of the Mechanism of Catalysis

3.17 X and a maxipum width of 4.8 K. Thus, a method is obtained

for the determination of the microrelief of the catalyst sur-

face. There ara 3 figures and 9 references, 6 of which are Lr//
Soviet.

ASSOCIATION:  Akademiya nauk SSSR,Institut organicheskoy khimii im. N. D. Ze-
linskogo (Aoadem of Sciences, USSR, Institute of Organio
Chemistry imeni D, 2elinskiy)
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66863

S0V/76-33-11-18/47
Balandin, A. A., Freydlin, L, Kh,, Nikiforova, N. V.

The Xinetics of Selective Catalytie gxdrogenationqof Bifunca-
tional Peroxides and Hydrogen Peroxides on Nickel. Prediotion
of Reaotions on the Bnais of the Multiplet Theory

%hurn;l fizioheskoy khimii, 1959, Vol 33, Br 11, pp 2485-2489
USSR

Due to the explanations of Kottrell (Ref 1) on the binding
energy, it was reoently possidle to determine the value of the qk/
energy of the peroxide bond -0-0-. Now it dbecame possidle to
caloulate the relative ease of hydrogenclysis of this dond on
the niokel ocatalyst with the aid of energy equations of the
nultiplet theory (if the quantities required are known), The
ocaloulation showed that the height of the energy bvarrier, which
determines the reaction rate is: -E" = =14.2 koal/mol (Table).
This table also contains the values of B for the hydrogenation
of various bonds on nickel, which were obtained with the aid of
equations of the multiplet theory. The equations (2) express the
Tormation energy B' and the decomposition energy E" of a multi-
plet complex M as a function of the binding energy Q. The
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The Kinetics of Selective Catalytic Hydrogenation of Bifunctional Peroxides
and Bydrogen Peroxides on Nickel, Prediction of Reactions on the Basie of the
Multiplet Theory
multiplet theory predicts (Table, Equation (2)) that: 1; the
peroxide compounde are easily hydrogenated on niokel; 2) the
activation energy of these reactions is low; 3g the molecule
structure influences the hydrogenation rate; 4 polyfunctional
peroxides must follow a certain order of reaotion in hydro- LJ//
genation on niokel (Table); 5) this order may change with other '
catalysts. To oheck these predictions the authors experimentally
tested the hydrogenation of isopropyl benzene hydrogen poroxidc,?
ethyl phenyl isopropyl peroxide, Ee%raIIn hydrogen peroxide,
bensoyl peroxide, tert-butyl-perbenzoate, di-tert-butyl peroxide,
oyclohexene hydrogen peroxides, 3~hydrogen peroxides of 3-methyl-
t-butine and the peroxide of n-nitrobenzene. They further de-
termined the activation energy. All of the above-wentioned pre-
dictions made according to the multiplet theory were confirmed
by experimental data., There are 1 table and 5 Soviet references.

ASSOCIATION: Akademiya nauk SSSR, Institut organicheskoy khimi% im., N, D. Ze-
linskogo (Academy of Soiences, USSR, Institute of Organie
. Chemistry imeni N, D. Zelinskiy)

card 2/2
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AUTHORS ; Freydlin, L. Kh.,, Balandin, A. A., Acaderician, Z2hukova, I.P.
TITLE: The Sclective lydrodomestonm 5T the acetylene Dond in Butine-

2-Diol-1,4 Into the Ethylene 3ond op a Nickel Calalyst
(Selektivnoye gidrirovaniye atsotilenovoy avyazi butin-2-
diola-1,4 v etilenovuyu na nikelevon katalizatore)

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 3, pp 598-601
(USSR)

ADSTRACT: It ia o well«known fuct that, in tlie presence of pyridine s
(or quinoline), acetylene hydrocarbons are selectively hydro-
genated into ethylene hydrocarbons on a skeletal nickel cata-
lyst. Tws experiments were carried out: (1) at normal pres-
sure, 20 C, and strong shaking; (2) at increased pressure, in
a rotating autoclave. Ethanol, nmethanol, dioxasne, and di-
methyl formamide were used us aclvents. In ethanol or wmethanol
only, butinediol is quickly hydrogenated into butanediol.
‘lowever, the hydrogen abgorption curve points to a gradual
hydrogenation. In dioxane the reaction occurs more slowly., After
. the addition of pyrldine, the reaction starts to becono
Card 1/2 selective, the affiliation of the second hydrogen mol is
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The Selective 'ydrogenation of the icatyleno Bond in Ruting-2-Diol=-1,4
Into the Ethyleno Rond o2 & Nickel c&mt

ASSOCIATION:

SUBMITTED:

Card 2/2

siznificantly inhibited. Al & hi,sher pyridine concontration,
the reaction stops after the attachment of the first hydrogen
nol, hydrogenation does not go beyond the btutenecdiol. In

pure pyridine, the selective reaction occurs alowly. It can
be acoelerated by increased hydrogen pressure. The resulting
product was distilled in the vacuunm and identified as butene-
diol. There are 2 ficureas, 1 table, and 5 referencos, 2 of
which are Soviet.

Institut organicheskoy khimii im. N. D. Zclinskogo skadenii
nauk S5SBR

(Ingtitute of Organic Chemistry imeni N. . D, Zelinskiy of the
Academy of Sciences, USSR)

Septenher 2, 1958
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Agronomov, A, Ye., Balandin, A. A., Academician, ¥ardashev, Yu,S.
e gt N
Comparison of the Kinotio Relative Adsorption Coefficients
With Those Determined According to tho BET Equation

1()ok1a<)1y Akademii nauk SSSR, 1959, Vol 127, Nr 2, pp 325-328
USSR

The BET equation of the polymolecular adsorption which takes
into account the interaotions between adsorbent and adsorbed
substance in the first layer and is related to the entire
surface was derived in reference 1 (1938) (1). Its graphio
solution makes the determination of the adsorption coefficient
(AC) o possible, The second author in 1942 (Lef 2) derived an
equation of the kinetics of the monomoleoular reaction in a
disoharge system. A calculation method of the relative
adsorption coeffioient from kinetic data is given as well,
This method made the determination of the value of these
coefficients on the catalytically active centres of the
surfaco possible. The equation (2) (identical with the equation
(52) in reference 5) may be used for the determination of the
relative adsorption coefficients from kinetic data,It was
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interesting to carry out the comparison given in the title.
The absolute AC differ according to referemoce 7 by two orders
of magnitude. The authors used the dehydrogenation roaction
of oyolohexane on Ni-catalysts (the latter on carriers), The
DET-AC were graphically determined from the equation (1),

Tho straight lines for the catalysts Nr 1 and 2 (Table 1) are
given in figure 1 as an example (5 catalysts were used and
their method of production is described here). AC according to
BET (OBET) for benzene and cyclohexane wore computed from the

tangent of the angle of gradient of this straight line; their
relation oould ba called the relative AC-BET (sBET)(Table 1,

columns 1-5;. The kinetic relative AC were determined from the

equation (2). The reaction mentioned was carried out according

to the method of reference 10, The catalyst was used in a certain
quantity (volume vz so that the transformation did not exceed
30%. Tho equation (2) was transformed into (3) in the
experimonts with pure oyolohexane., Furthermore, the exporimont
was carried out with a mixture (with bonzene) at the eame
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tomperature, then sgain with pure cyolohexane, This experiment
confirmed the observation of referemoe 11 that tho activation
energy is not changed up to a mixture containing 10% bonsene
Efor the oatalyst Nr 3). The two series of the values

AC according to adsorption-, kinetic data respectively) are
very adjacent in the columns 3 and 4 of tadble 1. Thus, the
BET equation may bo used in the case of the cyclohexane
dehydrogenation (Fig 1). The general equation of the kinetios
of the monomoleoular reactions (Ref 4) holds ae well in the
investigated region of the mixturae composition, as it follows
from the constanoy of = (Table 2). Tho relative AC of the
oatalytic aotive ocenters turn out to be practically oqual to
the relative AC of the ontire surface, The fact that " and

Card 3/4
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tppp 8T equal is assumed to confirm the second author's

statenent (Ref 12) that the places with a mean adsorption
intensity are catalytically active. There are 1 figure,
2 tables, and 12 references, 11 of which are Soviet.

ASSOCIATION:s Moskovskiy gosudarstvennyy universitet im, M¥. Y. Lomonosova
Moscow State University imew! M, V. Lomonosov)

Institut organicheskoy khimii {m. N. D. Zelinskogo Akademii
nauk SSSR

(Institute of Organic Chemistry imeni N. D. Zelinskiy of the
Academy of Scionces, USSR)

SUBMITTED: April 29, 1959
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Rlabunovekiy, Y8.1., Patrov, Tu.l,
Configuration Interrelations in Stercospecific Catalysis
- LSRR R TPPTTE IRER L M

Doklady Akademii nauk S8SR, 1959, Yol 127,KNr 3,
pp 557 - 560 (USSR)

The multiplet theory of catalysis shows the existence of

a certain structural homology between the reacting molecule

and the fine structure of the catalyst surface. These

relations were investigated by several examples of the
heterogeneous catalysis (Refs 1-3). Henceforth they have

to be investigated in the field of asymmetric micro-
heterogeneous catalysis, since the prinociples of the

structural and energy correspondence of the multiplet

theory was also applied to fermentative catulyeis (Refs 4-6)s B
The effeotivity of the stereospecific catalysis depends on
the degree of the structural correspondence. Therefore it
{s of interest to enlarge the knowledge about reactions
catalyzed by mioro-heterogeneous asymmetric catalysts
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(ferment samples). Skita catalyst (colloidel platinum or
palladium with gum arabic as protective colloid) wan cloeen
as such (Ref 7). These catalyots were produced according

to reference 9 which was altered according to roferance 10,
Phenyl- and étenaphthyl- glyoxylic aoids were chosen as
inivisi compounds which develop oxy-acids with a connider-
able optic activity namely: mandelio acid and Ob -naphth, i~
glycollic acid. These turn inm opposite diraection, but bvelong
to the some configuration series., Figure 1 chows kinetic
curves of the hydrogenation phenyl-glyoxylic acid and of

the dioxime in coordinates: roaction rate versus - time

and rate versus - degree of transforrmation., Table 1 shows
results of characteristic experiments with regard to the
optical activity. The comparatively high value of the speoific
optic activity of the developed diamine is striking. The
results obtained show certain configuration interrelations
between the catalyst and the reaoting molecules. In the

cased investigated the protective oolloid (gum arabic) does
net seem to act as asymmetric carrier, nor as optically
aotive solvent. The asymmetric oarrier chosen by the authora
hae o selective effect during catalysis, since it favors the
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Configuration Interrelations in Stereospecific Catalysis SOV/QO-127-}-21/71

development of an acid with a D-configuration. The above
results prove a great configuration oorrespondsnoce between
the asynmotric catalyst (rather the asymmetric oarriorg and
the spatial structure of the reacting molecule (Ref 13),
Special experiments proved that the protective colloid also
acts as asymmetric carrier (also Ref 2). The results
obtained finally prove that the metal particle is not in
the solvate cover of the micelle, but immediately contacts
the asymmetric moleculs of the proteotive colloid. The course
of an asymmetrioc adsorption and of such a catalysia thus
become possible, There are 1 figure, 1 table, and 13
references, 11 of which are Soviet.

Institut organicheskoy khimii im. N.D. Zelinskogo Akademii
nauk SSSR

(Institute for Organic Chemistry imeni N.D. Zelinskiy of the
Academy of Soiences, USSR

May 18, 1959
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AUTHORS 1 Balarndin. A. A., Academician, Klabuanovskiy, Ye. I. i
TITLE: Stereochemical Investigation of Active Centers of the Catalyst

PERIODICAL: Doklady Akedemii nauk SSSR, 1959, Vol 129, Nr 1,
pp 102 - 104 (USSR)

A3STRACT ¢ Conclusions on the structure of the catalytically active cata-
lyst surface are rendered posaible by the investigatior of the
catalysis of molecules with complicated configuration. If the
gsize and structure of the reacting meolecules is varied, the
absolute dimensions of centers protruding from this surface
and their statistical distribution can be determined. Thus
hydrogeration of the tryptic (I) (2.3-(anthrylene-9',10')-5,6-
Eanthrylene-9",10")-cyclohexene-2-dicne-1,4) isof interest

see Diagram). (1) was synthesized by condensation of tryptic
quinone (II) with anthracene by boiling it for 5 hours in an-
hydrous ethylbenzene. The constants and transformations of (I)

(Ref 2) are shown. (I) was hydrated under nor:al atmospheric

pressure and at 45° over the nickel catalyst skeleton in freshly

distilled dioxane freec from peroxide (see Liagran). The hydro-
genation product (IV) was recrystallized. Its nelting point is

"~ APPROVED FOR RELEASE: Wednesday, June 21, 2000  CIA-RDP86-00513R000103
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Stercochenical Investigation of Active Centers
of the Catalyst

2210, jtg enmpiric foruulia c54n2402. Figuare 1 phows the varia-
tion in the hydrogenation rate of (1) depending on the reac-
tion process, 88 well as the hydrogenation garve of tryptic
quinone. The {nvestigation of the ctractares of (1) and (1v)

ijg diffioult. For this reasoln, appnrenbly. the analysis re-
sults devinte from the theoretical values. Yu. P Yegorov
plotted the infra-red gpectra. They showed an ethylene bond

in the case of (1) which 1is missing in the hydrogenation pro-
duct (IV). Moreover, the frequencies typical of the 0-H bond
are wissing in the gpectrum of (1v). Hence it appears that no
isomerization of (1v) to 8 atenediol (V) took nlace. Hycro-
genation of (1) seens to lead to the foramation of dihydro-
diketone (IV) without py-products. Figure 2 gives 8 schematic
representation of the position of the molecale of coapound

(1) on the surtace of the catnlyst. In connection with the
hydrogenation of sach & compound only plarar orientation of
the cyclohexenedione ring on this suarface seens to ve possible.
The height of an active center on the surface where hydrogena-

Card 2/3 tion of (1) takes place is determined from the true scui;/pf

T
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of the Catalyst

the model of the active complex. The fact that this reaction
takes place at all (although at 8 low rate) indicates that

the height mentioned amounts to at least 3.17 R. The size of

the active center gurface can be approximately estimated on
account of the distance between the meso positions on the mode)
(Fig 2). It cannot amount to more than 4.8 f. The stereochemi-
cal model of the internediate complex discussed here differs
considerably from the hydrogenation of tryptic quinone inves-
tigated previoasly. The number of sctive centers is considerably
reduced due to the surface orientation of the molecule and the
steric hindrance of the reactiong hence the low rate of reaction.
There are 2 figures and 2 references, 1 of wnich is Soviet.

khimii im. K. D. 7elinskogo Akademii

ASSOCIATION: Institat organicheskoy
N. D. Zelinskiy

nauk SSSR (Institute of Organic Chenistry jment
of the Academy of Sciences, USSR) V//

SUBNITTED: July 9, 1959
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— {

»

TITLEt On the Irreversidle Catalysis in the Prasence of Metallic Rhenium

PERIODICALs I()oklat)ly Akademii nauk SSSR, 1959, Vol 123, Br 4, pp 795-79¢6
USSR

ABSTRACT: Metallic rhenium, applied to aotive carbon dehydrogenatos the
oyclic 6-membered hydrocarbons. On an anmonium perrhenato (Re=1)
oatalxat‘amall quantities of oyolohexene and also benzene are
produced from oyoclohexana (Ref 3). This is not the case on a
oatalyst of a dioxane complex of rhenium-acid-anhydride (Re-2).
The authors investigated the transformation of o olohexenclon Re-1 :
and Re=2 to find the reasons for cyclohexcne formation on Re-1. i
Moreover, the capability of rheniun to bring about irreversible 1
catalysis (expression by N.D, 2elinekiy) was to be invastigated. \
The gaseous reaction produots were collected in the gasometer by
V. V. Patrikeyev. They consisted of hydrogen with 6-8% mothano. Tho
experiments werc made between 215°and 465°C, For both oatalyois a
temperature rangoe was distinotly observahle in whioh no gas is
formed and the process takes place according to equation

506“10 - 06H6+206H12. At higher temperaturns hydrogen is separated,

Card 1/3

§%  A ' R I PR B AR
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R000103.




"APPROVED FOR RELEASE: Wednesday, June

BB LR PR SRS ey

S 228 P IV B PSS
P g

86-00513R00010:

TR S

67260

On the Irreversidle Catalysis in the Presence of SOV /20-129-4-22/68
- Meotallic Rhenium

Catalysates of several experiments with Ro-1 and Re-2 were pourcd
together. After the romoval of the incomplotely reacted oyolo-
hexene bensene was chromatographioally poparated from cyclohexano.
Figures 1 and 2 show the results of various experiments which were
well reproducidle. It may be seen from & conparison of the kinetioc
data on dehydro nationof oyolohexene and the disproportionation
of hydrogen on Re-1 and Re-2 that ¢he aotivation energies of the
processes aro in agreement on both catalyscts. Apparently both
processes stop at the same stage of reaction. Table shows that
on Re=2 bentene is formod from oyclohexene twice as rapidly as from
oyolohexane. According to M,Ya. Kagan and 3. A, Shoheglove (Ref 6)
oyolohexane is dehydrogenated on Pt by 4560 times more slowly than
is the transformation rate of oyclohexene. On the basis of these
data and according to M, Ya, Kagan and R. ¥. Flid (Ref 7) the
mentioned researohers draw the conclusion that the dehydrogenction
of the oyolic hydrocarbons takes place stcp-wise (see Scheme).
The results obtained by the authors are in contradiotion with this
conclusion: cyclohexane is dehydrogenated on rhenium not according
to a step-mechanism but according to a soxtet mechanism. Benzaeno
Card 2/3 was formed on Re-1 from cyclohexene about twice as rapidly (Dxtle
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It may hardly be aesumed that the dehydrogenation of cyclohexane
on two catalysts of the same chemioal properties and on the same
carrier should prooceed according to two different mechanisms.
Cyclohexens is no intermediate (in contradiotion to the schoue of
roforences 6, 7) since it was not obtained in the reaotion on
Re~2, Cyolohexene thus results from a side-reaction whioch takes
place to a small degree besides the sextet dehydrogenation., There
are 2 figures, 4 tadbles, and 8 references, 7 of which are Soviet.
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Kinetics of Dehydrogenatio;l of Isopentenes‘(\

Doklady Akademii nauk 8SSR, 1959, Vol 129, Br S
pp 1071 - 1074 (USSR)

In one of their previous papers the authors had dealt with
the investigation of the dehydrogenation kinetice of buty-
lene on a mixed oxide catalyst (Ref 1). Equation (1) holds
for the results obtained (Ref 2). It, however, holds also
for the dehydrogenation of alcohols on an oxide catalyst
(Ref 3). Of late, the catalytic dehydrogenation of isopen-
tenes has been aoquiring great practical importance as a
method of producing isoprene for the caoutchouc synthesis.
The suthors had earlier (Ref 4) determined the conditions

of isopentene dehydrogenation under dilution with steam on
an oxide catalyet. The oame catalyst served for the investi-
gation under reviow, It was confirmed by special experimente
that steam does not influence the reaction rate on diluting
the isopentenes (Fig 1). Steam acts in a similar way as the

‘}é_: ‘1?5‘ Ak U Pe R
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inert gas3s nitrogen and argon. The prinoiple supporting

the method was desoribed in reference 4. Isopentenes were
obtained by the dehydrogenation of isoamyl alcohol on alu-
minum oxide. The experiment was made with the fraction

having a boiling temperature at 31.38%; it contained 2-ue-
thyl butenc-1 and 2-methyl butene-2., Experiments with pure
isopentenes were carried out at 520-600°. Table 1 shows

the results obtained. As may be observed therefrom the re-
action rine without the formation of appreciable amounts

of decomposition side products. Experizments with isopentenes
and isoprene were carried out between 530 and 580°. These v(/
mixtures contained 22.2 molf of isoprene. Data obtained

are given in tadble 1. On comparing the data obtained from
mixtures with those of isopentenes it may be observed that
the degree of transformation of the latter into isoprene is
much lower in the case of mixtures than with pure isopentenes.
Isoprene is adsorbed more strongly on the active centera of
the catalyst, and inhibite the reaction, Figure 2 shows the
dependence of the relative adsorption coefficient 22 of iso-

prene on temperature, calculated on the basis of foruwula (2).
Card 2/4 Table 2 summarizes the data concerning the determination of
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Z) (relative adsorption coefficient of hydrogen). As may
be seen from table 2, z5 = 0.8 holds and is independent

of temperature. Thus, hydrogen 1is adsorbed on the catalyst
almost as strongly as isopentene. On the strength of data
obtained, rate constants were determined by the aid of
equation (1). At 530°%, 540°, 5600, and 5680° the constants
are 4.33 5+43 174 and 10.7. The corresponding activation
energy is 23.3 xoal/mol. Figure 3 shows the dependence
between 1g k and the reciprocal temperature. The points

are situated on a straight line. The Arrhenius equation U”
ip satisfied. On the strength of the known formulas (Ref 3)

the authors oalculated the change of free energy, of heat
capacity, and of entropy of the adsorptive displacement

(Tadle 3). The authors state that isopentenes are more

quiockly dehydrogenated than butylenes. Butadiene is more
strongly adsorbed on the active centers of the catalyst than
isopren :\Thore are 3 figures, 3 tables, and 4 Soviet ref-
erences.
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